In this paper we exploit the monomiality principle to discuss and introduce a new class of LaguerreKonhauser polynomials. We study their properties (differential equations, generating functions, recurrence relations, expansions and so on), and discuss the link with ordinary case.
Introduction
The interplay between operational methods of Lie-type, differential equations and the generalized special functions offers a powerful tool to introduce a new classes of polynomials together with a new classes of differential equations. Indeed the theory of generalized Laguerre, Bessel, Hermite and Legendre polynomials has witnessed a rather significant evolution during the last years (see [2] [3] [4] [5] [6] [7] ). In [5] For the purpose of this our present study, we recall here the following explicit expression for the Konhauser polynomials Z α n (x; k) [9] :
For k = 1, these polynomials reduces to the Laguerre polynomials L (α) n (x) and their special case when k = 2, were encountered earlier by Spencer and Fano [11] in certain calculation involving penetration of gamma rays through matter.
Motivated by the above mentioned results of Dattoli and Konhauser we aim here at presenting a new class of Laguerre-Konhauser polynomials of two variables and exploit the monomiality principle to discuss various properties of these polynomials.
Laguerre-Konhauser polynomials
Let us consider the generating function
whereD y denotes the derivative operator andD −1 y its inverse (see [5] ) and
is the confluent hypergeometric series [12] . Making use of the series representation (2.2), the binomial theorem and applying the result (see e.g. [1] ):
where is Gamma function, we can conclude that
Thus, we find that
3)
In the special case when λ = α + 1, the generating relation (2.3) simplifies at once to the elegant result:
It may of interest to point out that the series representation (2.4), in particular, yields the following relationships:
Further, in view of relations (2.8) and (2.9), we may write the series representation (2.4) in the more elegant forms:
. 
where
we can easily derive the following explicit representation for the generalized Laguerre- Moreover, according to the inverse operatorD
, (2.14)
which further yields the Rodrigues-type relation On the other hand, if we employ the result:
we get
or equivalently
Alternatively, if we interchange the role of the operatorsD x andD y , we can show that:
The two series and two variable Laguerre polynomials k L (α,β) n (x, y) are quasi-monomials under the action of the operatorŝ
21) According to the quasi-monomiality properties, we havê 
Also, from definition (2.4), we find that
In general, we have
Similarly, we can show that
From the lowering operatorsP 1 andP 2 , we can define operators playing the role of the inverse operatorsP and they satisfŷ
Clearly, we havê 
More generating functions
By starting from identity (2.15), multiplying both sides of (2.15) by t n /n! and then taking the sum, we obtain
Now, according to the fact that
, is the Tricomi function of order α [4] , and + 1) ,
is the generalization of the classical Bessel functions due to Wright [13] , the generating function (3.1) further yields the interesting generating case:
A similar procedure yields
Next, on account of the identity:
the generating relation (2.5) can be written in the more compact form Upon replacing the summation indices m and n by m + p and n − p − q, respectively, if we rearrange the quadruple series, we are led finally to the generating function
Now, let us denote the special case of k L
Then, it is worth pointing out the following identities:
Next, consider the Rainville generating function
By using the second equation in (3.10), we get 12) which in view of the first equation in (3.10) gives us
Expansions
From relation (2.21), we can state that
which in view of relation (2.10) reduces to the well-known expansion identity 
